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CUM-32 -1= JuLy 20, 1961

FINAL ENGINEERING REPORT
SIGNAL CORPS BATTERY CHARGING SYSTEM PP2386

REFERENCES: 1. SPECIFICATION SCL-1833

2. APPENDIX A =~ VIBRATION TEST REPORT

3. APPENDIX B =~ HANDBOOK

4, APPENDIX C - COST REDUCTION SUGGEST!ONS
GENERAL :

ForR A COMPLETE D)SCUSSION OF THE SYSTEM SEE APPENDIX B.

PREV)QUS HISTORY:

THiS COVERS THE TIME PERIOD FROM THE AWARDING OF THE CONTRACT TO THE DELIVERY
OF THE FIRST PROTOTYPE TO0 Si1aNAL CorPs,

FOLLOWING ARE THE MAJOR AMMENDMENTS AND ADDITIONS TO SCL-1833 AGREED TO BY
S1GNAL CoRPS AND SORENSEN:

A. THE MAGAMP CIRCUITRY WOULD BE THE BRIDGE TYPE RATHER THAN THE
DOUBLER TYPE.,

B. AIR SWITCHES RATHER THAN THERMOSTATIC SW!1TCHES WOULD BE USED.
C. SHIELDED BEARINGS WITH BEACON GREASE, Esso Stp. pEr MIL-G-3278
SHALL REPLACE THE SILICONE LUBRICATED SEALED BALL BEARINGS IN THE

BLOWER MOTOR.,

D. A 100 AMP OUTPUT BREAKER WITH SUITABLE SHUNT TO BE USED SINCE
200 AMP BREAKERS WERE NOT AVAILABLE.

E'. THE ONLY PRECAUTION TAKEN AGAINST ACID AND ACID FUMES TO BE ACID-
RES)STANT PAINT,. .

F. RiPPLE 1o BE 1% RMS MAX. AND TO BE MET ONLY AT NORMAL ROOM AMBIENT.

. o
G. CIRCUIT STABILITY OVER THE TEMPERATURE RANGE To BE + 1% For A 20 C
CHANGE WITH LINE, LOAD, AND FREQUENCY HELD CONSTANT.

THE FIRST PROTOTYPE DELIVERED TO SIGNAL CORPS INCORPORATED OR MET ALL OF THE
ABOVE REQUIREMENTS.

CURRENT HISTORY:

THIS COVERS THE TIME PERIOD FROM THE DELIVERY OF THE FIRST PROTOTYPE TO THE
DELIVERY OF THE THREE PRODUCTION UNITS IN JuLy 1961,
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AFTER REVIEWING AND TESTING THE FIRST PROTOTYPE, SIGNAL CORPS INFORMED

SORENSEN OF THE REDESIGN NECESSARY TO MAKE THE UNIT COMPLY WITH THE SPECIFICATIONS.
INCLUDED WITH THIS WAS A LIST OF MINOR MECHANICAL MODIFICATIONS Si1GNAL CorPs
DESIRED INCLUDED IN THE UNIT. UPON REVIEWING THE ENGINEERING, SORENSEN IN!TIATED

A NUMBER OF CHANGES WHICH WERE APPROVED BY SIGNAL CoRPS. ALL OF THESE CHANGES

WERE INCORPORATED IN THE THREE PRODUCTION UNITS DELIVERED TO SI1GNAL CORPS IN

JUNE oF 1961, FOLLOWING IS A DESCRIPTION OF THE CHANGES}

A. INPUT TRANSFORMER =

THE FIRST PROTOTYPE TRANSFORMER HAD AN EXCESSIVE TEMPERATURE RISE of 140°C.
THIS, PLUS AN AMBIENT OF 55°C, GIVES A MAXIMUM TEMPERATURE of 195°C. INVES=
TIGATION SHOWED THAT SUFF!CIENT REDUCTION IN TEMPERATURE RISE, TO MEET
MIL-T-27, CLASS T REQUIREMENTS (170 MAX.),COULD NOT BE REALIZED USING THE
EXISTING CORE. THE NEXT LARGER CORE WAS GREATER IN SIZE THAN NECESSARY.,

|T WAS DECIDED, IN VIEW oF THE 10,000 HOUR LIFE REQUIREMENT, TO USE THE FULL
POTENTIAL OF THE OORE; AND TH!S, ALONG WITH EXTRA VENTING OF THE BASE PLATE
TO RELIEVE HOTSPOTS, RESULTED IN A GOOD CONSERVATIVE DESIGN. THE FINAL
TRANSFORMER MEETS ALL THE REQUIREMENTS ofF MIL-T-27, crADE 6, CLAss T, TESTS
ON THE NEW UN!T GAVE THE FOLLOWING RESULTS!

TEMPERATURE RISE 80°C Max.
PLUS AMBIENT 55°¢
MAX. TEMPERATURE 135°C

B. MAGAMP INDUCTORS =

THE TEMPERATURE RISE ON THE PROTOTYPE MAGAMPS wAs 100°C. THE DESIGN,
THEREFORE, WAS CHANGED FROM MIL-T-27, CLass S, (130°C max.) 1o MIL-T-27,
CLass T (170°C max.).

C. THE BASE OF THE POWER SUPPLY WAS REDESIGNED TO MEET THE VIBRATION SPEC.,
AND ALSO TO ACCOMMODATE THE LARGER TRANSFORMER. THE BASIC DES!GN WAS
RETAINED, BUT THE MATER!AL WAS INCREASED IN THICKNESS, CROSSMEMBERS WERE
ADDED FOR STIFFENING, AND U-BRACKETS WERE PLACED UNDER THE MOUNTING LIPS
TO STRENGTHEN THEM. 100% STRENGTH-WELDING WAS USED THROUGHOUT.

TESTS ON THE BASE PLATE, WITH ALL WOUND COMPONENTS MOUNTED TO IT, WERE
PERFORMED BY YORK RESEARCH CorP. oF STAMFORD, CONN. A COPY OF THEIR
RESULTS 1S INCLUDED, AS APPENDIX A, WITH THIS REPORT.

D. STRUCTURAL SKINS WERE REVIEWED USING, AS A GUIDE, THE REPORTS ON THE
VIBRATION TESTS GF THE PROTOTYPE. STRENGTHENING AND STIFFENING MEMBERS
WERE ADDED WHEREVER |T WAS NECESSARY TO ENSURE COMPLIANCE WITH THE
VIBRATION SPECIFICATIONS,

E. ToGGLE SwiTCHES WERE CHANGED TO M.S. TYPE.
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F. STAINLESS STEEL HARDWARE WAS USED THROUGHOUT THE SYSTEM.

G. THE WRITING TABLE WAS STRENGTHENED BY THE ADDITION OF TWO SUPPORT
BRACKETS; ONE PLACED ON EITHER SIDE OF THE POWER SUPPLY OPENING.

H. THE WRITING TABLE LAMP WAS MOUNTED ON AN EXTENDED BRACKET AND FACED
INWARD TO AVOID GLARE IN THE OPERATOR'S EYES.,

|. THE OUTPUT TERMINALS WERE SPACED FURTHER APART, AND THE DOOR ENCLOSING
THEM WAS ENLARGED, TO ALLOW BETTER WRENCH MANIPULATION,

J. GROMMET MATERIAL WAS ADDED TO ALL ROUGH SURFACES WHERE THERE WAS A
DANGER OF ABRADING THE WIRES,

K. THEﬁCABLES WERE ARRANGED FOR LESS STRESS, AND FOR NEATER CONNECTION TO
THE TERMINAL STRIPS.

L. THE TERMINAL STRIPS WERE MOUNTED WITH FOUR SCREWS INSTEAD OF TWO, AND
INSULATED MARKING-STRIPS WERE USED BENEATH THEM.

M. SOLDERED CONNECTIONS WERE TREATED WITH ANTI~FUNGICIDAL VARNISH OVER THE
COMPLETE JOINT AND EXPOSED PORTION OF THE WIRES.,

N. FINISHES WERE CHECKED TO MAKE CERTAIN THEY WERE IN ACCORD WITH MIL-F-4072.
THE ONE EXCEPTION TO THE MIL REQUIREMENT |S THE EXTERNAL ACID RESISTANT
PAINT. SPECJAL ATTENTION WAS PAID TO THE CAPACITOR AND RESISTOR MOUNTING
BRACKETS., THE FINISHES USED ORIGINALLY ON THESE PARTS MEET ALL THE REQUIRE-
MENTS OF THE MiL SPECS., AND PAST SORENSEN EXPERIENCE SHOWS THAT THEY ARE
MORE THAN ADEQUATE, HOWEVER, THE BRACKETS ARE PURCHASED, STRIPPED, AND
REFINISHED, AND DIFFICULTIES HAVE BEEN EXPERIENCED IN THE PAST BECAUSE OF
POOR STRIPPING TECHNIQUES. SINCE THEN, THIS TROUBLE HAS BEEN COMPLETELY
ELIMINATED,

O. THE ACID RESISTANT PAINT USED ON THE PROTOTYPE 1S OBSOLETE. THE
MANUFACTURER ASSURED SORENSEN THAT THE NEW PAINT 1S EQUAL OR SUPERIOR TO
THE OLD, AND THAT COLOR~MATCHING IS NO PROBLEM,

P. THE THERMISTORS ARE ENCAPSULATED WITH "CYCLEWELD" RATHER THAN "GREEN GLAZE"
AS ORIGINALLY REQUESTED BY SIGNAL CorPS. THE MANUFACTURER INFORMED US THAT
"GREEN GLAZE" 1S NOT COMPATIBLE WITH THE MATERIAL IN THE THERMISTORS WE ARE
USING. THEY FURTHER STATED THAT "CYCLEWELD" WILL MEET ALL THE REQUIREMENTS
OF THE TEMPERATURE AND HUMIDITY SPECS.

Q. THE BLOWER MOTOR BEARINGS WERE CHANGED TO SHIELDED BEARINGS USING TEXAco 500
LUERICANT, THIS WAS A RECOMMENDAT!ION FROM THE MANUFACTURER; PRIOR APPROVAL
WAS OBTAINED FROM Si1GNAL CorPs.
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R. THE OUTPUT CIRCUIT BREAKER IN THE POWER SUPPLY WAS CHANGED TO A 200 AMPERE
UNIT. BecAuse 200 AMPERE BREAKERS WERE NOT AVAILABLE AT THAT TIME, THE
PROTOTYPE WAS SUPPLIED WITH A 100 AMPERE UNIT AND SUJITABLE SHUNTS. SINCE
THEN 200 AMPERE BREAKERS HAVE BECOME AVAILABLE, AND BECAUSE OF THEIR GREATER
SIMPLICITY AND RELJABILITY, |IT WAS DECIDED TO USE THEM.

S. PILOT LITES ON STATIONS 11 & 12 WERE REWIRED TO PREVENT THE!R DIMMING ON
CONSTANT CURRENT -CHARGING.

T. THE VOLTMETER PUSHBUTTON SWITCHES ON STATIONS 11 & 12 WERE CHANGED TO
D.P.D.T, TYPES., THIS,; ALONG WITH REWIRING, WAS DONE TO PREVENT THE
ACCIDENTAL DISCHARGE OF A CONSTANT POTENTIAL STATION INTO A LOWER VOLTAGE
CONSTANT CURRENT STATION THROUGH THE COMMON YOLTMETER CIRCUITRY.,

CJM:ps
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REPORT No. DATE
SUBJECT ViBRATION TEST ON BATTERY

CHARGER BASE PLATE

CLIENT. SORENSEN & CoMPANY

YorKk RESEARCH CORPORATION ERfRropewewwan STAMFORD, CONN.
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Test ReporT No,

CLIENT:

UniT TESTED:

SPECIFICATIONS:

PurPose oF TEsT:

SECURITY CLASSIFICATION:

PurcHase OrRDER No.:

DaTte Test COMPLETED:

TesT CONDUCTED BY!:

Di1sPosITION OF SPECIMEN:

ADMINISTRAT I VE DATA

ET-1301

SORENSEN & COMPANY
RicHarDs AVENUE
SouTH NorwaLk, CONNECTICUT

ONE BATTERY CHARGER BASE PLATE

SCL-1833

To DETERMINE IF ANY RESONANT
FREQUENCIES BELOW 55 CYCLES PER
SECOND ARE PRESENT,

NoNE

6110~70~7812

Ocroeer 11, 1960

YoRk RESEARCH CORPORATION
ONE ResearcH DRIvVE
StaMForRD, CONNECTICUT

RETURNED TO CLIENT

York ReEseARcH CORPORATION

YORK STAMFORD, CONN.
Y
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VIBRATION TEST

PROCEDURE

THE BATTERY CHARGER BASE PLATE

AS RECEIVED FROM SORENSEN & ComPaANY,
INC., WAS MOUNTED ON THE VIBRATION
FIXTURE PLATE. THE FIXTURE AND UNIT
WERE THEN CHECKED AND THE CENTER OF
GRAVITY ESTABLISHED IN EACH OF THE
THREE PLANES. FOLLOWING THIS T

VAS MOUNTED BY THE SUSPENSION METHOD
IN 1TS NORMAL MOUNTING POSITION AND
IN TURN CONNECTED TO THE VIBRATION
TABLE WITH A ORIVE ROD. THE UNIT
WAS VIBRATED SUCCESSIVELY IN THREE
MUTUALLY PERPENDICULAR DIRECTIONS,
WHICH WERE RESPECTIVELY PARALLEL

TO THE EDGES OF THE UNIT FROM 10 TO
55 cps. THE FREQUENCY RANGE FROM

10 10 55 CPS WAS TRAVERSED BY HAND

AT 1 CYCLE PER SECOND INCREMENTS WITH
A CONSTANT TOTAL EXCURSION oF 0.0156
INCH., IN THE FREQUENCY RANGE FROM

10 70 55 cPs, A FREQUENCY WAS USED
ONLY LONG ENOUGH TO DETERMINE WHETHER
A RESONANCE WAS PRESENT. A STROBOTAC
WAS USED TO DETECT RESONANCE.

ResuLTs:

No RESONANCES BELOW 55 CYCLES PER
SECOND WERE DETECTED. ALSO THERE
WAS NO EVIDENCE OF PHYSICAL DAMAGE
TO THE UNIT AS A RESULT OF THE
ABOVE TEST.

f i )
York ReEseARCH CORPORATION YORK STAMFORD, CONN.
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A i)
TESTED BY \ PR N M o 2T

UNDER THE SUPERVISION OF

CERTIFIED BY

Ocioper 12, 1960

StaTE 0F CONNECTICUT)
) ss.
CouNTY OoF FAIRFIELD )

STAMFORD

SUBSCR{BED AND SWORN TO BEFORE ME THIS

p

JAMES JONEL S

;
1

Eowin C. LARDER

ot [ /Z,W
WARREN C. mksf
PRESIDENT

1960.

NotarY PusLiIC

TWELFTH DAY oF OCTOBER,

York REseARCH CORPORATION

STAMFORD, CONN.
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Si1eNaL Ccrps BATTERY CHARGING SysTeEM = HANDBOOK

I, SYSTEM GENERAL

DESCRIPTION )
THE SYSTEM 18 COMPOSED QF THREE ASSEMBLIES =+ THE POWER S5UPPLY, THE CONTROL
AND DI STRIBUTION PANEL, AND TWELVE BATTERY CHARGING STATIONS =~ ARRANGED
WITHIN A 12 FT. BY 4 FT. RECTANGLE. THE POWER SUPPLY AND CONTROL PANEL FORM
ONE 4 FT. END, AND THE TWELVE STATIONS ARE ARRANGED, SIX PER SIDE, ALONG

THE 12 FT. LENGTH. THE OVERALL SYSTEM HEIGHT 18 5 rT. (APPROX.).

THE POWER SUPPLY IS A SELF CONTAINED, REGULATED UNIT MOUNTED ON CASTERS,
AND CAN, THEREFORE, BE USED FOR PURPOSES OTHER THAN BATTERY CHARGING, THE
OUTPUT OF THE SupPPLY 15 24 70 32 voLTS D.C. AT O 70 200 AMPERES D.C. IT
FITS INTO A CUTOUT IN THE CONTROL AND DISTRIBUTION PANEL, TO WHICH IT CAN
BE MECHANICALLY FASTENED,

THE QUTPUT OF THE SUPPLY IS FED TO THE CONTROL AND DISTRIBUTION PANEL AND
" FROM THERE TO THE TWELVE CHARGING STATIONS, THE CONTROL PANEL CONTAINS
FACILITIES FOR ADJUSTING AND MONITORING THE VOLTAGE AND CURRENT TO EACH
STATION.

CAPABILITIES
SIMULTANEOUS CHARGING OF TWELVE 24 vOLT BATTERIES WITHIN AN B 10 12 HOUuR
PERIOD UNDER A NORMAL AMBIENT TEMPERATURE oF 20°C, (A 24 voLT BATTERY 18

DEFINED AS ANY BATTERY, OR BATTERIES SER!ES CONNECTED, HAVING A NOMINAL
VOLTAGE OF 24, AND A CAPACITY OF 150 AMPERE~HOURS AT THE 20 HOUR RATE.)

CHARGING METHODS

MODIFIED CONSTANT POTENTIAL METHOD - STATIONS 1 1o 10

MobiF IED CONSTANT POTENTIAL METHOD
AND - 3TATIONS 11 ANpD 12
CONSTANT CURRENT METHOD

7 ”’3 comagy poamt (‘;"f""‘"}‘

- ". '.':" ‘,'\l’!"
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Ib.  POWER SUPPLY SPECIF]CATIONS

YPE

INPUT

VOiL.TAGE
PHASE
FREQUENCY

INPUT CURRZHT

Qureur
VoLTAGE
CURRENT

RirPLE

RecuLATION

STABILITY

RespoNsSE TiIME

QPERATING TEMPERATURE RANGE

MAGNETIC AMPLIFIER

200 70 253 vOLTS A.¢, RM9. L-l. .
3
60 cps. % 5%

40 amps PER LiINE(MAX.)

24 10 32 voLTs b.C.
0 7o 200 AMPERES D.C.

0.32 vOLTS RMS. MAX, FOR RESI3TANCE
LOAD OVER THE VOLTAGE AND CURRENT
RANGE SPECIFIED.

b 1.0% MAX. THROUGHOUT THE SPECIFIED
VOLTAGE RANGE FOR THE MAXIMUM SIMUL=
TANEOUS VARIATION OF LINE YOLTAGE,
LINE FREQUENCY, AND LOAD CURRENT.,

£ 1.0% FOR A 20°C CHANGE WITH LINE,
LOAD, AND FREQUENCY HELD CONSTANT,

0.1 seconps MAx. (63% RecovERY oOF
MAXIMUM EXCURSION FOR A % 5% LiNE
CHANGE AND ANY LOAD CHANGE BETWEEN
0O AND FULL LOAD).

0 1o 132°F conTiNUOUS

EXPOSURE AT HIGH TEMPERATURE EXTREME NOT

TO EXCEED 4 HOURS. EXPOSURE AT Low

TEMPERATURE EXTREME NOT TO EXCEED 72 HOURS.

F.r—-—-«. ,xr-r::i . D ks

. ot . N
FR— LYy >

\ Y y TNy ;
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S1GNAL Corps BATTERY CHARGING SYSTEM = HANDBOOK

1. PRINCIPLES OF OPERATION

1.

1.1

1.2

Power SuppLy

PRELIMINARY ExPLANATION (REFER TO BLock DiaGraM Fig, 1)

UNREGULATED THREE PHASE AC IS APPLIED TO THE INPUT TRANSFORMER.

THE TRANSFORMER STEPS THE VOLTAGE DOWN AND APPLIES IT TO THE MAGNETIC
AMPLIFIERS WHICH ACT AS VARIABLE IMPEDANCE DEVICES., THE OUTPUT OF
THE MAGNETIC AMPLIFIERS 1S RECTIFIED BY A THREE PHASE BRIDGE CIRCUIT,
AND THEN PASSED THROUGH A FILTERING STAGE TO THE OUTPUT TERMINALS

Of THE SUPPLY.

ReEGULATION OF THE DC OUTPUT VOLTAGE 1S ACCOMPLISHED BY COMPARING
THE OUTPUT TO A VOLTAGE REFERENCE {POWER REFERENCE). THE DIFFERENCE
BETWEEN THE TWO VOLTAGES |S FED BACK AS AN ERROR SIGNAL TO THE
MAGNETIC AMPLIFIERS. THE  IMPEDANCE OF THE MAGNETIC AMPLIFIERS 18

A FUNCTION OF THE ERROR SIGNAL, AND THE DC ouTPuTt, IN TURN, IS
DEPENDENT UPON THE IMPEDANCE OF THE MAGNETIC AMPLIFIERS. THE WHOLE
CIRCUIT FORMS A SELF~CORRECTING FEEDBACK LOOP THAT KEEPS THE DC
OUTPUT VOLTAGE CONSTANT.

MagNeTIc AMpLIFIERS (REFER TO SIMPLIFIED SCHEMATIC FiG, 2 )

A DETAILED EXPLANATION OF THE THEORY OF MAGNETIC AMPLIFIERS IS
BEYOND THE SCOPE OF THIS MANUAL. |N SIMPLE TERMS, HOWEVER, THE

AC WINDINGS ON THE MAGNETIC AMPLIFIER MAY BE CONSIDERED TO ACT

As "GATES" WHICH OPEN AT SOME TIME DURING THE MALF=CYCLE .THAT THE .
RECTIFIERS CR3 ALLOW CONDUCTION. UNTIL THE GATE OPENS, NO CURRENT
FLOWS., AFTER THE GATE OPENS, CURRENT FLOWS AND 1S RESTRICTED ONLY
BY THE IMPEDANCE OF THE LOAD CIRCUIT. THE AVERAGE CURRENT, AND
HENCE THE VOLTAGE, IS CONTROLLED BY THE FRACTION OF THE HALF~CYCLE
PERIOD THAT THE GATE 1S OPEN. FOR EXAMPLE, IF THE INPUT VOLTAGE I8
REDUCED, THE CURRENT FLOW DURING THE CONDUCTION PERIOD WiLL BE
REDUCED, THEREFORE, THE GATE MUST BE OPENED EARLIER TO MAINTAIN THE
SAME OUTPUT VOLTAGE.

THE "GATING" ACTION RESULTS FROM THE CHANGE IN THE AC WINDING FROM
A HIGH TO A LOW JMPEDANCE AT THE MOMENT THE CORE SATURATES. I[N

THE UNSATURATED CONDITION THE AC WINDING 1S INDUCTIVE AND PRESENTS
A LARGE REACTIVE IMPEDANCE TO THE AC VOLTAGE (GATE SHUT ). WHEN
THE CORE |S SATURATED, HOWEVER, |T CAN NO LONGER SUPPORT THE INDUCTIVE
EFFECT AND THE [MPEDANCE OF THE AC WINDING DROPS PRACTICALLY TO
2ER0 (GATE OPENED). THE POINT ON THE AC HALF=CYCLE AT WHICH THE
CORE SATURATES (FIRING POINT) 1S CONTROLLED BY THE CURRENT IN THE
DC wINDING. ADDING CONTROL AMPERE“TURNS WITH THE SAME POLARITY AS
THE POWER AMPERE~-TURNS, AS DETERMINED BY THE RECTIFIERS CR3, witLL
ADVANCE THE FIRING POINT CAUSING AN INCREASE IN THE OUTPUT YOLTAGE.
CONVERSELY REDUCING THE CONTROL AMPERE~TURNS WILL RETARD THE FIRING
POINT, THEREBY DECREASING THE QUTPUT VOLTAGE,

. T SRR
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1.3

1.4

ContROL CIRCUIT

THE OUTPUT OF THE UNIT 1S COMPARED DIRECTLY TO A REFERENCE THROUGH
THE CONTROL WINDINGS OF THE MAGNETIC AMPLiFIERS, ANY CHANGE IN THE
OUTPUT YOLTAGE; DUE TO LINE OR LOAD CHANGES, PRODUCES AN "ERROR"
VOLTAGE ACROSS THE CONTROL WINDINGS., THIS VOLTAGE CAUSES A CURRENT
FLOW WHICH CHANGES THE FIRING POINT OF THE MAGNETIC AMPLIFIERS, THUS
CORRECTING FOR THE CHANGE N OUTPUT. THE DEGREE OF CORRECTION, AND
HENCE THE REGULATION ACCURACY, IS DETERMINED BY THE GAIN OF THE
MAGNETIC AMPLIFIER CORE, THE WINDINGS, AND THE REGULATION ACCURACY
OF THE REFERENCE,

Power REFERENCE (REFER TO POWER REFERENCE SCHEMATIC Fig. 3 )

THE REFERENCE FOR THE POWER SUPPLY }S A SERIES TRANSISTOR VOLTAGE
REGULATOR. THE ULTIMATE REFERENCE SOURCE, HOWEVER, S THE SILICON
010DE, CR2, OPERATED IN ITS ZENER OR REVERSE CURRENT REGION., UNDER
THIS CONDITION, A CONSTANT VOLTAGE WILL APPEAR AT THE TERMINALS OF

THE DICDE AS THE CURRENT YARIES WITHIN CERTAIN LIMITS., CR2 15 IN

ONE ARM OF A BRIDGE CIRCUIT WiTH R7 THROUGH 13 FORMiING THE OTHER THREE
ARMS, THE BRIDGE IS ARRANGED SO THAT ANY CHANGE iN THE OUTPUT VOLTAGE
WILL RESULT JN A CHANGE IN THE EMITTER~BASE CIRcUIT oF Q4.

THE SIGNAL BETWEEN THE EMITTER=-BASE OF Q4 18 AMPLIFIED, [N TURN, BY
TRANSISTOR Q4; Q3 AND Q2 AND THEN APPLIED TO THE BASE OF THE POWER
TRANSISTOR Q1.

THE POWER TRANSISTOR Q1 REGULATES THE OUTPUT OF THE "POWER REFERENCE"
BY VARYING THE YOLTAGE DROP FROM {TS EMITTER TO COLLECTOR IH ACCORDANCE
WITH THE AMPLIFIED FEEDBACK SIGNAL APPLIED TO 1TSS BASE. Q1 §S IN
SERIES WITH AN AUXILIARY POWER SUPPLY CONSISTING oF T2, CR1 ANpD C1,
THIS SUPPLY }S CONNECTED TO THE INPUT POWER LINE, THE NEGATIVE SIDE

OF THE AUXILIARY SUPPLY 1S CONNECTED TO THE POSITIVE SIPE OF THE

MAIN SUPPLY TO REDUCE THE POWER L0SS IN Q1.

R9 AND 10 ARE NEGATIVE TEMPERATURE COEFFICIENT RESISTORS WHICH ARE
USED TO COUNTER BALANCE THE POSITIVE COEFFICIENT OF THE REMAINDER OF
THE CIRCUIT.

COMPENSATION FOR INPUT LINE VOLTAGE CHANGES |S ACCOMPLISHED IN THE
"POWER REFERENCE" BY APPLYING VOLTAGE FROM THE AUXILIARY POWER SUPPLY
TO THE EMITTER oF Q4 THROUGH RESISTOR R4 AND R5.
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2.

2.1

2.2

CoNTROL AND DiSTRIBUTION PANEL (REFER TO SCHEMATIC CONTROL AND

DISTRIBUTION PANEL FliG. 4 )

CoNSTANT POTENTIAL CHARGING

THE SCHEMATIC OF THE CONTROL PANEL |5 SELF<EXPLANATORY. THE INPUT
FROM THE POWER SUPPLY IS DIVIDED INTO TWELVE SEPARATE CHANNELS
FEEDING THE TWELVE CHARGING STATIONS. ALL THE CHANNELS ARE EXACTLY
ALIKE FOR CONSTANT POTENTIAL CHARGING., EACH HAS THE FOLLOWING
EQUIPMENT MOUNTED ON THE PANEL.

A. CirculT BREAKER =~ 40 AMPERE, FOR OVERCURRENT PROTECTION AND
MANUAL ON-OFF SWITCHING.

B. CURRENT SHUNT ~ 50 AMPERE

¢. PUSHBUTTON-AMMETER = TO CONNECT THE AMMETER TO THE STATION
SHUNT .

D. PUSHBUTTON-VOLTMETER~ TO CONNECT THE VOLTMETER TO THE STATION,

e. Piror LiGHT - RED, WHICH INDICATES STATION ENERGIZED

CoNSTANT CURRENT CHARGING

StAaTioNs 11 AND 12 HAVE ADDED FACILITIES FOR CONSTANT CURRENT CHARGING.
THE SWITCH~OVER FROM CONSTANT POTENTIAL TO CONSTANT CURRENT CHARGING

IS ACCOMPLISHED BY 325, S27 1S A ROTARY SWITCH THAT SWITCHES IN
RESISTORS TO ADJUST FOR THE VOLTAGE OF THE BATTERY UNDER CHARGE. THERE
ARE FOUR POSITIONS -~ 6, 12, 18 AND 24 voiLTSs, THE 2 OHM POTENTIOMETER
ADJUSTS THE CHARGING CURRENT TO THE DESIRED VALUE BETWEEN 5 AND T AMPS.

CAUTION: Do NOT EXCEED 7 AMPS ON CONSTANT CURRENT CHARGING,



[+ N
m,,s ¥ "9l4
m “. O OwO >
X P8EZ dd AIDAVHD AJALIVE JAOD IWNHIS 1o () 0 oo T hant
< TIENVA  NOLLNGIALSIA 2 TOAUNDY DILVWIHIS ., —>

) |w |v -

11 NOLLVYL - .
SV 3uvs HALIMS B4 21 NOILVIS wol o ﬂ

21 NoLwIS [—e——1 ,
. 1

P2 ZOPF(FW O.r
1l Nouw1s 21 zoFEn oL —

231 zoc.ﬁw _
SV IWvYS O |
aLE zo_.r<._.n |

.r

2 NOuwLs .
¥ s vz e - 195

ANAN rO OL|I||§.,IO/ Ly 4+

. Sdiv o oL 2l

— _ sSaENYIAG L0DAD

O O
NOLVLS I.U(N \ -~ ~ SIHOLIMS NaLLNad .

AHOTT 1ond aFa —0 Am TTHSNd  2313LULT0A 2)
S3HOLIMS NOLLAE \
MANNG NO QU =g 110h HWSN  A3NAWWY 21 2a Wy
S1H®M 1od A3 2t 0S-0 o5-0O

M;L

- -

_———




A14-3299

Pace 10
SORENSEN & COMPANY, INC,

S1aNAL CorPS BATTERY CHARGING SysTteM - HANDBOOK

IV. INSTALLATION
THE SYSTEM 1S SHIPPED IN FOUR SEPARATE SUB-ASSEMBLIES:

STATIONS 1 THRU 6

StaTioNs T THRU 12

CoNTROL & DISTRIBUTION PANEL
PoweRr SuppLY

S W —

AN ASSEMBLY DRAWING AND WIRING DI AGRAM ARE INCLUDED WITH THE MANUAL FOR

ASSEMBLY AND HOOKUP OF THE CHARGING STATIONS TO THE CONTROL PANEL

(Flg., 5 & 6). |IT iS ADVISABLE TO CHECK CORRECTNESS OF STATIONS TO PANEL

WIRING BEFORE CONNECTING POWER SUPPLY., THE FOLLOWING FROCEDURE |8
SUGGESTED!

1. SwiTCH ALL CIRCUIT BREAKERS ON PANEL TO OFF.

2. SWITCH TOGGLE SWITCHES, UNDER HEADINGS "POS-11" anp "P0S-12" vo
UP OR CONSTANT POTENTIAL POSITION,

3. CONNECT OHMMETER ACROSS TERMINALS E1 AND E2 oN CONTROL PANEL,

4, PLACE SHORTING JUMPER ACROSS PLUS (+) AND #iNus (=) TERMINALS
AT STATION #1.

5. THRoW STATION #1 CIRCUIT BREAKER ON.

6. OHMMETER SHOULD READ 0.2 ouMS (APPROXIMATE).

7. FoLLOW PROCEDURE IN STEPS 4 THRU 6 ON STATIONS 2 THRU 12,

THE POWER SUPPLY 1S A SELF-CONTAINED UNIT MOUNTED ON CASTERS. IT FITS

INTO A CUTOUT IN THE CONTROL PANEL TO WHICH IT IS MECHANICALLY FASTENED,
TWOo FLANGES MOUNTED BENEATH THE BASE ON EACH SIDE OF THE SUPPLY ENGAGE
SIMILAR FLANGES ON THE PANEL. THE FLANGES ARE BOLTED TOGETHER TO SECURE

THE 3UPPLY,

ExTERNAL CONNECTIONS (Powir SuppLY)

ALL EXTERNAL CONNECTIONS TO THE POWER SUPPLY ARE MADE TO A BOARD

LOCATED BEHIND A DOOR ON THE UPPER RIGHT OF THE REAR PANEL. THE RECOMMENDED

WIRE S)ZE AND ROUTING ARE SHOWN IN Fla. 7.

NOTE: THE TERMINAL MARKED "GRD" onN TB4 1S PROVIDED FOR GROUNDING THE

INPUT IF DESIRED.
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SiGNAL CorRPS BATTERY CHARGING SysSTeM = HANDBOOK

V. OPERATING INSTRUCTIONS

1'
1.1

1.2

1.3

Power SuppLy

STARTING=UP PROCEDURE

REFER 7O FRONT PANEL SKETCK Fig. B,

1. MAKE CERTAIN OUTPUT CIRCUIT BREAKER (CBZ) IS SWITCHED TO ON,
THE LOAD SHOULD BE DISCONNECTED FOR THE PRELIMINARY START-UP,
sut DO NOT OPEN LOAD CIRCUIT BY SWITCHING CB2 TO OFF., Unir
WiLL NOT OPERATE WiTH CB2 orF,

2. PRess START sutton (PB1) AND HoOLD IN.

3. SwiTCH INPUT CIRCUIT BREAKER CB1 1O ON.

4. HoLD START BUTTON IN UNTIL BLOWER COMES UP TO SPEED.

5. RELEASE START BUTTON. |F INPUT cIRCUIT BREAKER (CB1) Kicks
OFF, THE INPUT |5 PHASED WRONG CAUSING THE BLOWER TO RUN
BACKWARDS. |INTERCHANGE ANY TWO INPUT CONNECTIONS ON TBA4,

RereaT 2 TO 4.

NOTE: TRIPPING OF INPUT CIRCUIT BREAKER CAN ALSO BE CAUSED
BY A FAULT CONDITION., OSEE TROUBLE SHOOTING CHART ON

PAGE 23.
COOLING
A BLOWER 18 USED TO PROVIDE FORCED AR cooLING., CARE SHOULD BE
TAKEN TO INSURE THAT AIR FLOW 1S NOT RESTRICTED. RESTRICTED AIR
FLOW MAY CAUSE EXCESSIVE HEATING RESULTING IN SERIOUS DAMAGE TO
VARIOUS COMPONENTS, PARTICULARLY THE SILICON RECTIFIERS.
ProTecTive DEVICES .
Fuse
THE Fuse (F1) LOCATED ON THE FRONT PANEL S FOR THE PROTECTION OF
THE POWER REFERENCE CIRCUIT. THE FUSEHOLDER IS THE INDICATING
LAMP TYPE WH!CH LIGHTS WHEN THE FUSE 1S BLOWN.
OVERCURRENT

INPUT = THE POWER SUPPLY |3 PROTECTED FROM OVERCURRENT IN
THE INPUT CIRCUITS BY A THREE PHASE CIRCUIT BREAKER (CB1),

QuTPUT =~ PROTECTION FROM OVERCURRENT IN THE OUTPUT OF THE SUPPLY
IS PROVIDED BY A CIRCUIT BREAKER (CB2) wHICH ACTS 7O
REMOVE THE INPUT TO THE UNIT BY TRIPPING CB1. BoTH
CIRCUIT BREAKERS ARE MOUNTED ON THE FRONT PANEL
(see F1a.8 ).
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1.4

2.1

FAN FA1LURE?

AN AIR SWITCH |S MOUNTED IN EACH LEG OF THE BLOWER. WHEN THE

AIR FLOW DROPS BELOW A CERTAIN VALUE, THE SWiTCHES OPEN, TRIPPING
CB1 AND THEREBY REMOVING THE INPUT POWER TO THE SUPPLY.

VortAce CONTROL

A KNOB ON THE FRONT PANEL IS PROVIDED TO GIVE CONTINUOUS VARIATION
OF OUTPUT VOLTAGE FROM 24 10 32 voOLTS.

EXTERNAL SENSING

THE POWER SUPPLY IS PROVIDED WITH FACILITIES FOR REMOTE SENSING.
THE CONNECTIONS ARE MADE AT THE BACK PANEL T0 TB5 (see Fi6.7 ).

THE UNIT 15 SHIPPED WITH TB5S CONNECTED FOR INTERNAL SENSING AS SHOWN
IN F1c.9A. FI1GURE 98 SHOWS THE CONNECTIONS FOR EXTERNAL SENSING,
AND F1G.9Cc SHOWS THE PROPER CONNECTIONS TO THE LOAD,

A4
(

NOTES
1. BE SURE THAT SENSING LEADS ARE CONNECTED TO THE PROPER POLARITY,

2. THE DETERIORATION OF REGULATION WITH RESISTANCE OF THE SENSING
LEADS IS APPROXIMATELY O.1% PER O.1 OHM.

CoNTROL AND DISTRIBUTION PANEL

Panel LAvout (See Fig. 10)

THE TOGGLE SWITCH ON THE EXTREME LEFT OF THE PANEL LABELED "LAMP"
I8 FOR THE DESK LAMP.

THE PANEL IS DIVIDED ROUGHLY IN HALF. THE LEFT SIDE CONTAINS THE
VOLTMETER AND AMMETER AND A PILOT LIGHT, CIRCUIT BREAKER, VOLTMETER
PUSHBUTTON, AND AMMETER PUSHBUTTON FOR EACH STATION. THE EQUIPMENT
ASSOCIATED WITH EACH STATION |5 ARRANGED IN A COLUMN AND THE COLUMNS
ARE LABELLED "STATION 1 THROuUGH 12".

ON THE RIGHT SIDE OF THE PANEL, UNDER THE HEADINGS "POS, 11" Anp
"POS, 12" ARE THE CONTROLS FOR CONSTANT CURRENT CHARGING ON STATIONS
11 anp 12, -
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2.2

CONSTANT POTENT)AL CHARGING

CAUTION: ONLY 24 VOLT BATTERIES MAY BE CHARGED BY THE CONSTANT

POTENTJAL METHOD.

IT 1S SUGGESTED THAT THE FOLLOWING PROCEDURE BE FOLLOWED!

1. DO NOT CONNECT BATTERY TO A STATION THAT |S ENERGIZED.
AN ENERGIZED STATION IS INDICATED BY BOTH THE PILOT LIGHT
ON THE PANEL ASSOCIATED W!TH THE STATION, AND THE PILOT
LIGHT LOCATED AT THE STATION. To SWITCH A STATION OFF,
THROW APPROPRIATE CIRCUIT BREAKER ON PANEL TO OFF.

2. IF STATION 11 OR 12 ARE TO BE USED, MAKE CERTAIN THAT THE
TOGGLE SWiITCH LABELED "CONS, POT,," "CONS., CUR." is IN THE
UP OR CONSTANT POTENTIAL POSITION,

3. CONNECT BATTERY TO STATION,
A. IF NO OTHER STATIONS ARE IN OPERATION PROCEED AS FOLLOWS!

1. READ BATTERY VOLTAGE AT PANEL BY DEPRESSING VOLTMETER
PUSHBUTTON FOR THAT STATION,

2. TURN POWER SUPPLY oN (SEE V, 1.1). SET POWER SUPPLY
VOLTAGE APPROXIMATELY 2 VOLTS HIGHER THAN BATTERY VOLTAGE
AS MEASURED IN PRECEDING STEP.

3. TURN STATION ON BY SWITCHING STATION'S CIRCUIT BREAKER TO
ON. MEASURE STATIONS CURRENT AND VOLTAGE AND ADJUST
POWER SUPPLY OUTPUT FOR DESIRED CHARGING RATE,

B. |F OTHER CONSTANT POTENTIAL STATIONS ARE IN USE IT IS ONLY
NECESSARY TO CONNECT BATTERY (STATION OFF) AND TURN STATION ON.

C. |F ONLY OTHER STATIONS IN OPERATION ARE ON CONSTANT CURRENT
CHARGING PROCEED AS FOLLOWS:

1. MEASURE CHARGING CURRENT TO CONSTANT CURRENT STATIONS AND
NOTE.

2. TURN CONSTANT CURRENT STATIONS OFF,

3. CONNECT UP CONSTANT POTENTIAL STATIONS AS IN 1 10 3A
ABOVE .

4, RESET CONSTANT CURRENT STATIONS TO CHARGING RATE AS NOTED
ABOVE BY PROCEDURE 2.3.
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2.3

CONSTANT CURRENT CHARGING

ONLY STATION 11 AND 12 ARE EQUIPPED FOR CONSTANT CURRENT CHARGING.
6, 12, 18 orR 24 VOLT BATTERIES MAY BE CHARGED BY THIS METHOD. THE
FOLLOWING PROCEDURE SHOULD BE FOLLOWED:

]'
2.

3‘

MAKE CERTAIN STATION |5 OFF BEFORE CONNECTING BATTERY.
CONNECT BATTERY AND READ |TS VOLTAGE AT PANEL.

THROW TOGGLE SWITCH FOR THAT STATION TO DOWN, OR CONSTANT
CURRENT, POSITION.

TURN ROTARY SwiTcH "SELECTOR, BATTERY VOLTAGE" To POSITION
AS INDICATED BY VOLTAGE READING IN 2 ABOVE,

TurN "CURRENT ADJ." POTENTIOMETER MAXIMUM COUNTER=CLOCKW}SE,

IF NO OTHER STATIONS ARE IN USE TURN POWER SUPPLY ON {see

V, 1.1} AND ADJUST OUTPUT TO APPROXIMATELY 24 voLTs, |F

OTHER STATIONS ARE IN USE DO NOT ADJUST POWER SUPPLY OUTPUT.
THROW STATION'S CIRCUIT BREAKER TO ON,

DEPRESS STATION'S AMMETER PUSHBUTTON TO READ CURRENT TO STAT|ON
AND TURN "CURRENT ADJ," POTENTIOMETER TO GIVE DESIRED CHARGING
RATE. |F NO OTHER STATIONS ARE IN OPERATION THE VOLTAGE CONTROL
ON POWER SUPPLY MAY ALSO BE USED TO ADJUST CHARGING RATE.

CAUTION: DO NOT EXCEED 7-AMPERES ON CONSTANT CURRENT CHARGING.

- ean
e ¢a

g
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VI.  MAINTENANCE AND REPAIR

DURING NORMAL LIFE, THE BATTERY CHARGING SYSTEM REQUIRES NO MAINTENANCE
OTHER THAN THAT LISTED BELOW, AND THE CARE AFFORDED TO SIMILAR ELECTRONIC
EQUIPMENT.

1. BLower=-MoTorR LUBRICATION

THE FOLLOWING LUBRICATION SCHEDULE 1S RECOMMENDED BY THE MOTOR

MANUF ACTURER S

A. 10,000 HOURS  ====-= LFPLY SIX DROPS OF WINDSORLUBE
DIRECTLY INTO BEARINGS.

8. 15,000 HOURS  ~===~ APPLY SIX DROPS OF WINDSORLUBE
DIRECTLY INTO BEARINGS.

¢, 20,000 HOURS  ==-=== BEARINGS SHOULD BE REPLACED,

2. OutPur RANGE AND LINE CoMPENSATION ADJusTMENTS (REFER To Flg. ‘11)

BEFORE SHIPMENT, EACH POWER SUPPLY IS TESTED AND PROPERLY ADJUSTED TO
MEET SPECIFICATIONS. THEREFORE, IN NORMAL OPERATION, NO ADDITIONAL
ADJUSTMENTS SHOULD BE NECESSARY. |F FOR ANY REASON (ACCIDENT OR
REPLACEMENT OF COMPONENTS), THE UNIT REQUIRES ADJUSTMENT, THE PROCEDURE
BELOW SHOULD BE FOLLOWED.

A, SET INPUT VOLTAGE TO 226 voLTS AND LOAD To 100 amps. AT 28Y DC

B. Abuust R12 so THAT R15 (FRONT PANEL) COVERS OUTPUT RANGE FROM 24
T0 32 voLTS,

¢. SET ouTPuT TO 28V DC AT 100 AMPS.

p. ADJUST R4 TO GIVE MINIMUM CHANGE OF OUTPUT FOR LINE VARIATIONS FROM
200 To 253 voLTs., A cHANGE oF O/1% = .028 vOLTS 15 SUFFICIENT TO
INSURE THAT UNIT WILL MEET TOTAL REGULATION SPECIFICATIONS,

E. |T MAY BE NECESSARY TO RECENTER RANGE BY READJUSTING R12,

. o mper
. v,

.mxy\,tig B ]
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A14-3299
Si1GNAL Conps BATTERY CHARGING SYSTEM -~ HANDBOOK
POWER SUPPLY
TROUBLE SHOOTING CHART

SYMPTOM LIKELY CAUSE PROCEDURE FOR REPAIR
INPUT BrEAkER (CB1) INPUT CONNECTED WRONG SEE STARTING-Up PROCEDURE
(TrRiPPING) - Page 7

OutpuT SHorTED (OuTPUT DisconNecT Loap. CHeck Loap For

BREAKER CB2 WiLL ALso TriIP) SHORT. CHeEck C14 & R16 For SHORT.

SHORTED BLEEDER OR FILTER CHEck R17-20; CHeck C2-13
SHORTED POWER RECTIFIERS CHECK RECTIFIER Stack CR3

No OuTpuT VOLTAGE OpeN PowerR oR FILTER CHECk FOR OPEN CIRCUIT IN T1,
CtrcutT L1-3, L4, AMMETER SHunT, CB2 CoIl,

orR CONNECTING WIRING

Poor REGULATION FAilLure ofF CR2 CHECcK OR REPLACE CR2
LINE COMPENSATION FAILURE CHECK R4 aND RS
Hich orR Low Ourtpur . PoweER REFERENCE FAlLURE CHECKk POWER REFERENCE PER SCHEMATIC,
VOLTAGE . TypicAL CAuses oF FplLure Q1-4,
: CR2
HiGH RipPPLE FILTER CirculT FAILURE CHECK INPUT LINE BALANCE AND

MaG AMP BALANCE. CHECK CAPACITORS
C2-13 anp L4

o e
‘

.



SORENSEN & COMPANY, INC,, 375 Fairfield Avenue, Stamford, Conn.

REPLACEMENT PARTS LIST

14-3255

Serial No. ..o to.....

S i . Sol
S;:l::lmc Description Pu:?n:l:r.‘ Specifications
B1 BLOWER ASSEMBLY 91-1113 SoreNSEN & Co.
C1 CapaciTor, 5000 MFD,10 VDC 24-976 SaNGgaMo DCM
Cc2-C14 CapaciTtor, 10,000 MFD, 50 VDC 24-980 SanGgaMo DCM
cB1 CIRcU) T BREAKER 92-291 HE INEMANN TypPE XAM446-MG3
B2 CirRcUIT BREAKER 92-290 HE INEMANN TyPE 60~133-1MG4
CR1 RECTIFIER 26-994 WeESTINGHOUSE 341B
CR2 RECTIFIER 26-~953 1N467
CR3 RECTIFIER ASSEMBLY 26-773 INTERNATIONAL RECTIFIER

’ 66-2634
DSi Piror LiaHT 42-325 GeNErRAL ELECTRIC NE=51

PiLor LiaHt HoLDER 43-303 MS35414-8
F1 Fuse, 2A, 250V 42-860 MS90078~11~1
Fuse HoLper 42-488 Bussuan TyrPe HKL-X
L1- 13 MAGNETIC AMPLIFIER 126-2114 SoreNSEN & Co,
L4 FiLTER CHOKE 127-1490 SorenNseN & Co.,
M1 AMMETER 94-417 SoreNseN & Co.
M2 VOLTMETER 94-531 SoreNSEN & Co.
Qt TRANSI STOR 18-058 2N174
Q2~Q3 TRANSISTOR 18-037 2N43A
Q4 TRANS|ISTOR 18-015 2N228
R1 REsisTOR, 3.1K OHMs, 38 W 28-485 RW35G312
R2 REs)sToR 330 OuMs, 1/2 W 28-186 RC20GF 331K
R3 RESt5TOR, 470 OnMs, 1/2 W 28-199 RC20GF 471K
R4 POTENTIOMETER, 2.5K OHMS, 2 W 29-154 RA20LASB252A
RS REsIsTor, 1.5K OnMs, 1/2 W 28-367 RC20GF 152K
' *

For Reference see RECOMMENDED SPARE PARTS: This instrument normaily requires the 14-3255
Schematic drqwing replocement only of tubes, pilot lomns, etc. However because of porsible List No, o . .

improper use, and bacaus: 2° the at'niis of high ambiants and of certaln Page 1 Cof . . 3 ''''''''''''''

kinds of tube failures (and of protective devices) we suggest that the
ports marked with on osterisk be kept on hond, PLEASE REFERENCE THE
MODEL AND SERIAL NUMBERS ON ALL PARTS ORDERS,

Prepared by . Ji CHAPKOVITCH

Date

11/15/60



14-3255

SORENSEN & COMPANY, INC., 375 Fairfleld Avenue, Stamford, Conn.

REPLACEMENT PARTS LIST

Serial No. ..........occvnvins 10
::,::;,Tﬁc Description ::::n;l:: Specifications
R6 Resistor, 2.7 OHMs, 1W 28-202 RC32GF2RTK
R7 RESi8TOR, 330 OnmMs, 1/2 W 28-186 RC20GF331K
R8 RESISTOR, 27 OHMs, 1/2 W 28-198 RC20GF220K
R9,R10 THERMAL RESISTOR 28-825 Keystone CarsoN Co.
L6605-2 ,5-59-537
R11 REsIsTOR, 27 OuMs, 1/2 W 28-200 RC20GF2 70K
Ri2 POTENTIOMETER, 20 OuMs, 2 W 29-153 RA20LASB200A
R13 REsisToR, 68 OHMS, 1/2 W 28-197 RC20GF 680K
R14 REsISTer, 220 OuMs, 1 W 28-337 RC32GF221K
R15 POTENTIOMETER, 350,:QuMs, 2 W 29-152 RA20NASD351A
R16 REsisTor, 25 OHMs, B0 W 28-484 RwW36G250
R17-R20 REsisToRr, 4. Oums; 400 W 28-489 SoRENSEN & Co.
k21 SHUNT , 200 Amps 94.022 WesToN 9992
S1 SwiTcH, D.P.S.T. NO. 45-062 SorReNSEN & Co.
T1 TRANSFORMER 126-2112 SorenNseN & Co.
T2 TRANSFORMER, REFERENCE 126-2113 SoreNsEN & Co.

For Raference see
Schematic drawing

*

RECOMMENDED SPARE FARTS: This instrument normally recquires the
replacement only of tubes, pilot lamps, etc, However becauso of possibla
improper use, and bacanss n® It: eliects of high ambients « nd of cartain
kinds of tube fallures (and of protective devices) we suggest thet the
parts marked wih an asterisk be kept on hand. PLEASE REFERENCE THE
MODEL AND SERIAL NUMBERS ON ALL PARTS ORDERS,

List No.
Page ... 2.



' 14-3255
SORENSEN & COMPARNY, INC,, 375 Fairfield Avenue, Stamford, Conan.

REPLACEMENT PARTS LIST

Sorlal Mo, ..o 1O i
:;:::; ‘;"c Description ’S,::fn'::‘ Specifications
CB1-CB12 CIRCUIT BREAKER 92-289 HE'NEMANN TypPE AM12-MG3
DS1-DS12 PiLoT LigHT 42326 SorenseN & Co.
PiLotr LigHT HOoLDER 43-304 DiALlgHT 17410-931
D513-DS24 Pivot LiGHT 42323 G.E, 313
Piror LiGgHT HoubDER 43-305 LHBOPR4
DsS25 LaMP F1XTURE 180-2475 SorenNseN & Co.
M1 AMMETER 94418 SorenNseN & Co.,
M2 YOLTMETER 94531 SoRENSEN & Co.
R1-R12 SHuUNT, 50 A 94~019 WesTton 93992
R13-R24 RESIsTOR, 0.2 OHmMs, 225 W 28-488 WARD LEONARD 6-1/8" RiBFLEX
R25 POTENTIOMETER; 2 OHMS 29-155 RP301FD2ROKK
R26-R28 Resistor, 1 Onm, 78 W 28-486 RW37GIRO
R29 POTENTIOMETER, 2 OHMS 29155 RP301FD2ROKK
R30-R32 REsIsTOR, 1 OHM, T8 W 28-486 RW3TGIRO
S1-812 SwitcH D,P.S. T, N.O, 45-060 SorensenN & Co.
$13-522 Swited D,P,S,T. N.O. 45-0861 Sorensen & Co,
525,526 SwiTcH, ToGGLE 45-142 MS35058-23
527,528 SwitcH, RoTARY 45-236 SoreNSEN & Co.
$29 SwiTcH, ToGGLE 45-141 MS35059~23
523-524 SwitcH, D.P.D.T. (Two "Breaxk Makes") 45-066 SorenseN & Co.
%
For Reference see RECOJAMENDED SPARE PARTS: This Instrumont normolly requires the 143255
Schematic drowing replacement anly of tubas, pilst lamz: oz, Howaver becauto of nowiblo List No, it
improper use, and boezure 0ol o af hich aublonts arad of tartzin 3 3
D200-2640 kinds of tube failuros (ond of proloctive devices) wo suggest that the Page . ceob
T parts marked with an asterisk be kept on hand. PLEASE REFERENCE THE Prepared by . J. CHAPKOVITCH _____________
MODEL AND SERIAL NUMBERS OM ALL PARTS ORDERS. 1 .!/}5 60
dated ..o Date . L e
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CJM-33 JuLy 20, 1961

APPENDIX C

COST REDUCTION SUGGESTIONS

FOLLOWING (S A LIST OF SUGGESTIONS FOR REDUCING THE COST OF MANUFACTURING THE
BATTERY CHARGING SYSTEM,

A.

ELIMINATE OR LESSEN THE MIIITARY REQUIREMENTS ON CERTAIN PARTS AND MATERIALS.,
IN PARTICULAR, THE RUGGED!ZED HIGH SHOCK METERS COULD BE REPLACED BY STANDARD
MILITARY COMPONENTS, OR COMMERCIAL UNITS, ALSO, COMMERCI AL STRUCTURAL
MATER|ALS; ESPEC)ALLY STEELS, HAVE A DEFINITE ADVANTAGE OVER THEIR MILITARY
COUNTERPARTS IN TERMS OF PRICE AND AVAILABILITY.

COMPLETELY ELIMINATE MILITARY SPECIFICATION ON ALL PARTS, MATERIALS AND
PROCESSES.,

ELIMINATE WRITING TABLE AND LAMP,
REPLACE INDIVIDUAL VOLTMETER AND AMMETER SWITCHES WITH ONE ROTARY TYPE SWITCH.

ELIMINATE PILOT LIGHTS ON CONTROL PANELJ STATIONS BEING ENERGIZED ARE
SUFFICIENTLY MARKED BY POSITION OF CIRCUIT BREAKER SWITCHES,

FURTHER CONSIDERAT)ON COULD BE GIVEN TC MAKING THE WOUND COMPONENTS CLASS S
(130°C MAX.). THIS WOULD MEAN AN INCREASE IN THE SIZE OF THE COMPONENTS
UNLESS THE MAXIMUM AMBIENT TEMPERATURE WAS REDUCED. A REDUCTION of 10°C
WOULD BE SUFFICIENT.,

ANY LESSENING OF THE ViIBRAT!ON REQUIREMENTS, TEMPERATURE AND HUMIDITY EXTREMES,
OR REGULATION AND RIPPLE SPECIFICATIONS, WOULD RESULT IN THE LOWER COST OF
COMPONENTS AND PARTS.

ANY REDUCTION IN THE OUTPUT POWER OF THE SUPPLY WOULD SAVE ON THE EXPENSIVE
ITEMS SUCH AS INPUYT TRANSFORMER, MAGAMPS, FILTER CHOKE, AND RECTIFIERS, ls
IT NECESSARY TO HAVE FACILITIES FOR CHARGING 12 BATTERIES SiMULTANEOUSLY?

ELIMINATE BATTERY STATIONS, AND WIDEN THE CONTROL PANEL, OR INCREASE 1T IN
DEPTH, TO ACCOMMODATE THE BATTERY CHARGING OUTPUT TERMINALS (12 sETs). THE
ADVANTAGES TO BE GAINED, OTHER THAN COST REDUCTION, ARE A SAVING IN FLOOR
SPACE AND THE FACT THAT THE UNIT COULD BE DESIGNED TO FIT AGAINST A WALL.

LIMIT THE SYSTEM TO BATTERY CHARGING. THIS wouLD REDUCE, OR ELIMINATE, THE
REGULATION AND RIPPLE RZDUCTION REQUIREMENTS. FURTHERMORE, THE POWER SUPPLY
NEED NOT BE PORTABLE AMD THEREFORE, THE SUPPLY AND CONTROL PANEL COULD BE
COMBINED. THE RESULT WOULD BE A CONSIDERABLE SAVING IN BOTH SIZE AND COST.

Use SORENSEN STANDARD POWER SUPPLY MooEL MA28-250.



